Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO DALLA\ y 4
METABOLICA te r|a

pra ICa

&
Diagnos@?&c‘bce e trattamento efficace della patologia
Napoli \® @
R | cat idnefrometabolica: dalla teoria alla pratica
RS
\,O I Napoli, 21/22 novembre 2025
&
DALLA\ ’ OA\
te ria \O i @ RISCHIO CARDIONEFROMETABLICO NEL DIABETE TIPO 2
Diagnosi precoce e Prat|C% Q\
trattamento efficace e
della patologia &
CARDIONEFRO Il circolo vizioso della disfunzione ventricolare nel
METABOLICA

diabete mellito

Massimo lacoviello (Bari)



N\
S @
Ai sensi dell’art. 4.5 su “Docenti e moderatori dell’ eventQ&q‘}\&g% 8 del Manuale Nazionale

di Accreditamento per l'erogazione di eventi ECM e%l @%/12/2018 dichiaro che negli

ultimi 2 anni ho avuto rapporti diretti di fmanmar@\?rg@ con i seguenti soggetti portatori di

. . T . . . 60 &\
interessi commerciali in campo sanitario:  @” O
N\
Vog °
‘</
* Fee for consultancy services Qﬁé)@?wsory Board: Novo Nordisk, Eli Lilly, Boehringer
O
Ingelheim \@ S
@ o
* Speaker fees: Astra, quehgaﬁerlngelhem Eli Lilly, Bruno, Novartis, Novo Nordisk
& @\
> @
K@
R
N
IR



Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO
METABOLICA

O ¥
Agenda o>

Il circolo vizioso della disfunzione ventricolare

N ’ nel diabete mellito
te'na M. lacoviello
wpratica

. . - .
Diabete e scompenso cardiaco: il rlschégi“cgﬁﬂlovascolare non percepito
()
o

O w
Diabete e disfunzione sisto—dias&@i}’@? background fisiopatologico
C)O \@%\
&
o NS
Il ruolo di obesita e CKD \@O N
P %
N
Diabete e scompeQﬁ)‘}qﬁrdiaco: una relazione biunivoca
& AQ’@
K&
di ' %}d)?:e di scompenso cardiaco
La diagnosi.
g é\m p

O
Sa



S
é\o

c I > vl

Lipid particles Q{b Platelets
vascular  ° o° o ° PP
lumen : : i Monocyte activation, _ 0 }Jj igf

o °o o o migration through Fibrous g < Unstable
0

EC layer ,©.° ECtight |Lrnct|on

| 1 | 1 1 I 1 1 I 1
Endothelial
, ER stress
dysfunctlon O

[nﬂammasome
Activated VSMC

complex formation

Progression of T2D

¥ Insulin resistance

' Q\Q/ > B Insulin level
< 4-7 years - :\Q?\Q\"‘ Bl Beta-cell function
@Q &\Q, I Fasting plasma glucose
it B Hepatic glucose production
=
Dcvelopmentt of macrovascular complications

. Q> N - .
Impaired glucose toleran&‘g.» 0@ A Diabetes

Diabetes diagnosis

Low Wang et al, Circulation, 2016;133:2459-2502
Adapted from Kendall DM et al, Am J Med, 2009:122(6 Suppl):S37-S50



Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO 1.\ ’

METABOLICA te  ria

f\'!-ﬁ-pratlca

Continuum cardiovascolare: Diabete e ch@\g

Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

M. lacoviello

>

.\@ \\
OC) .s\{b
Swedish National Diabetes Register: 271,174 T2DM m%ﬁhedio ith 1,355,870 controls
N
>
@ &
» S
B Acute Myocardial Infarction @; I‘-lqbq}Failure
O@ (b&.u-
3.0 Q}y @9
A\ %\Q

2.54 C)O \@
2 ) 2
g NN :
- 201 O {\Q £
§ N §
T (O"o N4 T

1.5+ ?‘ \O

’b® Aé%
104 e o N7 Lo S
NS
0.8 : : Q/SI @cated Hemoglobin (mmol/mol) r ’ y Glycated Hemoglobin (mmol/mol)
50 100 &QQ l\ 50 100 150 |
T T H,Q (OQQ Q\( Systolic Blood Pressure (mm Hg) . 0 00 Systolic Blood Pressure (mm Hg)
RS LDL Cholesterol (mmol/liter I i i ! LDL Cholesterol (mmol/liter)
0.0 25 50 O° 75 (mmei/iten 0.0 23 50 73

N Engl J Med 2018;379:633-44



Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO 5.\ /

METABOLICA te ' ria
mI*Prat'ca

Toxic metabolic
\\ntermediates

Insulin
resistance

l

Hypertension

.(5@0.@\ Coronary artery disease Valvular heart diseases
QO | . .
&Qfsi:b%emlc, hypertensive, or other secondary cardiomyopathies
. .4? %)
9§'\\ s et abe e e Sk e e e i s e ket s =

,

J Physiol 598.14 (2020) pp 2977-2993



Diagnosi precoce e
trattamento efficace
della patologia

Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

CARDIONEFRO ..\ A
METABOLICA te ' ria M. lacoviello
wpratica ’
2
X @
Agenda S S
X 2
2 &
* Diabete e scompenso cardiaco: il rischl}&c@%iovascolare non percepito
\Y
OQ’ foé
. . . . Y & . .
* Diabete e disfunzione swto-dmsﬂ.@@: il background fisiopatologico
& >°
NS
: s @O (&
* Il ruolo di obesita e CKD%%\ (\@0
¥ 6°
&b \2
* Diabete e scompg@q&%rdiaco: una relazione biunivoca
> @
&Q’Q {\c’@

i DAY : i
La dlagnos%@rétoce di scompenso cardiaco
O

S



Diagnosi di diabete

Impaired glucose tolerance Diabetes

Atherogenesis

Atheros lerosis progression Atherothrombosis

particles Platelet V .
Vascular a2, - oo oD
lumen e o Monocyte activation, ; o 4.7

o o, © o migration through Fibrous  Thrombus @wk{'
EC layer B EC tight junction nflammation i 3
| e e e e e

" Endothelial

ER stress o
—

>/ Inflammasome
complex formation

dysfunction

f

Sindrome coronarica

Alterazioni strutturali miocardio

(ipertrofia/rimodellamento) d
* Disfunzione endoteliale / microcircolo Q\ N\ . . . .
. . . e e 2 Disfunzione miocardica
* Metabolismo energetico miocardiociti - mItOCOI‘\dI‘I‘\O 0§®
N\ sistolica e/o diastolica
O ©
%@ "
P
N
6(0 X\
0
X0 (v4)
Q&
Q’b Q)A
@&{\0
R
S R

Circulation, 2016;133:245%32502; Am J Med, 2009:122(6 Suppl):S37-S50; Appl.
Sci. 2021, 11(10), 439%\&



Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO 1.\ ’

Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

METABOLICA te r|a M. lacoviello
— P ratica
Energetica miocardica e Calcium influx
. HF + T2DM
SOdlum bala nce Car:llom!,rome cel[memh‘rro
* Q...
i T-tubule .'. .-' Spontaneous B’S\' &\
i . s s Ca**waves 0.Co (@) I | a - — |
i ¥i e h’ ¢ | gagtiiifeagsu:x?dsz;ze T Increased cytoplasmic @ 2 ATPase
e . LQ — stress and necrosis @ Na* reduces Ca**
hospiorvlated RyR2 " [*] 9 ESINE: !.fia Bk ﬁ g

Q
(] 9
Q ' 550 S
| = g
Reduced Ca2+ ol
outflow due to SERCA-2a
leak and@ inhibited

reduced uptake
9

Reduced mitochondrial

@

Ca2+ causes dysfunction
and oxidative stress

Fathi et al Heart Failure Reviews
(2021) 26:623-642

A Mitochondria
Delayed |
Relaxation '

Impaired
Contraction




Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO 1.\ ’

METABOLICA te r|a M. lacoviello
pra ICa

Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

Oyt

Energetica miocardica e sodium balance covesocfrdiescsctcecectcactcaososesas,

o ,g\(b' (b .
Cardiomyocyte cell membrane ® \fb &Q) O ®
............'...'.'................'.. [ ] 0'_3&9 @
. % . S og 5
L ]

® Ketone, lactate, L 2 0 ) [ ]
® BCAA - Situational .. 6\ °

® sources of ATP
) @
. uc% @ .
: *p fuel ¢
@ Glucose - Secondary urce @ L ]
@ source of ATP (\? L ]
. L
: &\Q L
° °
s 0 - a =
& Fea- primary A S @ Reduced FFA @ k. Gardiomsccst .
@ source of N @ metabolism ardiomyocyte ®
°.. M“%h‘)/;{ﬁ h. 8 K ® resulting in steatosis (@ c;an;agetand °
..I.l.................I........... ..'\0’ . r ysunCIon .

o]
(b KQ’ ncreased o= ®
(b& AQ .i LIpOtOxlm umdatwe stress .
&QQ‘\()@ '.--n-..--.o--.--...-.---.-..--...-o..
<
R\ Qé Lipotoxic intermediates Advanced glycation end
'9\\3 « Acylcarnitine products (AGEs)
Fathi et al Heart Failure Reviews (2 26:623-642 * Diacylglycerol

20) e Ceramides



Diagnosi precoce e §
trattamento efficace §
della patologia

nel diabete mellito
CARDIONEFRO 1N\ ’

METABOLICA te  ria M. lacoviello

Nutrient surplus signaligg\
N

pra tica
Nutrient
o deprivation .
Oxidative Endoplasmic
stress l reticular stress

] sRT1 <> fAmPk

ATP

mitochondria I@(\Q:
peroxisory O
> ©
\ / N
X0 (7]

I Mitochondrial
homeostasis

O
Circulation. 2020;141:2095—210@Q
DOI: 10.1161/CIRCU LATIONAHQ.119.045561

Il circolo vizioso della disfunzione ventricolare

/)I production

/ v

l |nf|ar';:1ma§ome Autophagic clearancgy}" . ¢
activation of dysfunction

> 5
O
@
F e . .
o) é\\Obesny Chronic heart failure
N o Pype 2 Diabetes Chronic kidney disease

N
% \ L/
(@)

I Glucose and fatty acid uptake

l Glucose and fatty acid oxidation

|
Accumulation of glucose and
Insulin lipid intermediates In cytosol

levels
v
\ l SIRT1 / AMPK signaling

e

Autophagic | Oxidative Worsening of

e Stress ——> cardiomyopathy

and nephropathy



Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO 1.\ ,

METABOLICA te ' ria

Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

M. lacoviello

;_,;;.-_Pratlca
4 - I
3..
COronary -
Flow
Reserve |
1 -

\
> &
&
Disfur{;@%@ del microcircolo / endoteliale
N . .
> @° e riserva coronarica
D @
S
f‘}%
0 0
_ - -0.1
cvn CVR (% change) _
(% change) RPP (%change) |
=15+ p<.01 p<.05
-0.3-
-204 I
-25 : -0.4-
non-DM DM non-DM DM

Nahser PJ et al.

Circulation. 1995;91(3):635—40.




v W

Diagnosi precoce e o
trattamento efficace Corona ry\aﬂcrovascular dysfunction
della patologia ‘QQ
CARDIONEFRO o, S® +

METABOLICA t| R\ ™

i\{bﬁarrowing of arterioles and capillaries
N ed microvascular remodelling
*\’b illary rarefaction

X0 . @Cs dysfunction
6}6 (&\ Reduced dilatation to hypoxia

NS
%\6\ Increased minimal coronary resistance )

Intramyocardial >
Coronary artery aretrioles and capillaries 6\,)\ K * Coronary flow reserve
6\"00 Effort and/or rest angina or angina-like symptoms

picardium

]Myocardium
] Endocardium\ Diabetic cardiomyopathy

Cardiomyocytes

Cardiomyocyte apoptosis, hecrosis, fibrosis, and hypertrophy

&b
x @\(b Heart muscle remodelling
{b @K Heart muscle stiffness
D i Sfu nz i one d el m ic rOCi rqﬁ?g)@A EC damage with microvascular dysfunction
: \@QQQ}
OA\\' Disastolic dysfunction: HFpEF
Systolic dysfunction: HFrEF

Mauricio et al. Cardiova%@%r Diabetology (2023) 22:314



Diagnosi di diabete

Impaired glucose tolerance Diabetes

Atherogenesis Atheros lerosis progression

particles

Platelet \ o
Py ,&;

Vascular 62 ST
lumen Ty e Monocyte activation,
o o 0o migration through Fibrous Thrombus
EC layer o o°,° ECtightjunction m
= e ey s e e

Endothelial

ER stress o

' o
Inﬂammasorne P

complex formatlon

dysfunction

f

Sindrome

Complicanze macrovascolari .
coronarica

Alterazioni miocardio

Alterazioni strutturali miocardio
(ipertrofia/rimodellamento) d
* Disfunzione endoteliale / microcircolo Q\ X

. . . e . Disfunzione miocardica
* Metabolismo energetico miocardiociti - mltocondrl O

sistolica e/o diastolica
Attivazione neuro-ormonale

(o
A
&éeﬁe
> \
R .
\ Q
Q <
X0 Ho
SR
()

Circulation, 2016;133@59—2502; Am J Med, 2009:122(6 Suppl):S37-S50; Appl. Sci. 2021, 11(10), 4397

Scompenso
cardiaco



Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO ou N A&
METABOLICA te  ria

Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

M. lacoviello

x\lm.Pratlca .
X
2
TN .
Attivazione ,;Loog'\ ammation J
N
neuro-ormonale @
euro-o AR, & [ NAFLD J
. : & &
Insulin resistance & [ Leptin J
Hyperinsulinemia ’

Obesity

1

|

Autonomic imbalance
(Sympathetic overdrive)

. R P .
[ Hypertension J[‘(b %(d?acremodeling ][ Cardiac remodeling J[ Dyslipidemia }

Q Front. Endocrinol. 15:1293221. Diabetes Metab J 2019;43:3-30



Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO ou N A&
METABOLICA te  ria

Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

M. lacoviello

wpratica
N
2 .
N
Clinical DMCMP with Restrictive/HFPEF Phenotype CIigi@algDMCMP with Dilated/HFREF Phenotype
Endothelial (. )_..-{Hyperglycemia ¥
Cell =" | _.-4 Lipotoxicity
N -d---{ AGEs
—" = Microvascular Rarefaction
ELBR Lz e e ASE " BC)U - {Microvascular Rarefaction
. - H T i N\ X _— - J 9 a
yperinsulineria ‘\\q | N < g
@ (e) : -
Dd < a %% Q@ E h =, 4 : ! “‘
A BELLOR @?‘ é\o slbDes ~~ Autoimmunity
InterstitiallReactive 2 ) | — N
o Fibrasis - . JdaypeiRycemia Replacement ros'ts“‘ . _
- - e I c + =4 Hyperglycemia
_ Fibroblast KCMNg o - A,
> - S > Fibroblast CAX s
SO Lipotoxicity > v N - —
_ < - ~4 Lipotoxicity
2 o9
N
06
Q\’(}Q Seferovic and Paulus Eur Heart J 2015




Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO 1.\ ’

a1 . ] . . [l (Nl e~

Table 2 Corwventional echocardiographic parameters

U *
. . N X3
<
0

ah

METABOLICA te " Ila fwﬁfﬁl} iﬂwriu %{[DM} &§\f o |} | (DM+HTA) {rﬂwmlu 3 G{M (DM+CALY B
w\pratlca Left ventricular and left atrial gecmetry and mass ’(OQ‘ ,,\\Q}‘%
LWV EDD {om) 503 +042 S.CIJ"\ go\b 514+ 047 515 +056 0386
LV ESD {emi 343 x031" 1‘06@ 3644043 367 £ 048 0,001
Diabete mellito ed LVM (g) 10176+ 11414 n(}?l@ 200 12280+ 2018 11950+ 2001 <0.001
LVM index (g/m?) 52914207 O @o+an 60185 +10.28 6065+ 1237 0,001
alterazioni LV RWT 040 £004°% o' T043x004 043+ 005 042 + 003 <0.00
. . LV concentric remaodeling, n B5) 24 ﬁugs@‘gé 40 (57) 31 (44) 40 (57) 0.002
ecocardiografiche LAY {mi) ?3..@?13_?@@}\ 3053+ 586 1317 £7.15 3218+ 1045 0,001
Left atrial walurme index (mil/m®) 0&22(*%"“ 1561+ 332 1647 +3.77 1631+ 570 <0.007
Lefr vertricular systdlic funaion Y @D
W ejection fraction (36) AN gy 8168 +5.49 56,30+ 5,645 53434573 5387+ 711 0001
LV fraction of shortening (%0~ Q}Q T 32534375 2961+ 337% 2740 £321 2771+ 405 <0.001
MAPSE (mm) N @Q 1643 +1 56 1493+ 2 20% 1383 +1.60 1382+ 165 <0001
Left wventricular diass@ Yuno@y
E/A ratio (‘OCO . \O(\Q 130 £025 110+ 032 095+ 025 105 +03 <0001
E decelersg ﬁ%ec-{rmac} 16199+ 21807 196,83 + 38.93° 20673+ 3886 20359+ 3464 <000
m‘@&@ﬁaﬁan Time (msed 8435 + 295" 89.74 + 1200° 9606 +9.67 407+ 1304 <0.0M
A@"Y{é@ Q1015 + 003" 00794+ 003 Q0701 + 003 Q0711 + 004 <0.001
@Q"EEE y 740 +142% 10.11+ 327 1022 +3.18 1036+ 298 <0001
Q& g ratic 137 +016™ 1344022 1244029 123 +027 <0001
_ ,\’\\40 QQ"-"p (my's) 0.75 0164 056+013 052+ 009 052 +013 <0.0M
BMC Cardiovascular Disorde:So(nZ?{Z;nche:;Z‘I?O% Systollc and diastoilc LV function
Q‘\ Myocardial Performance Indesx 0.40 + 005" 047+ 007 051+ 008 0.50 + 008 <0001




Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO 1.\ ,

Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

METABOLICA te  ria M. lacoviello
"-ff-'-pratlca S
.\ . N
Ry
Alterazioni strutturali miocardio (|pertrof|a/r|modellan1£rg@
O &
S O
1 Noys CR EH CH
K2 Pg0.005 P'=0.875 P'=0.729 P"=0.004
. r,=0.487% Follow-up Glucose 5 N K\A
Baseline r,=0.493T 7 (R2=0.310 Il ¢ ‘.00
Glucose e A\
(R2=0.305 #) ,@@ e
) N &
p,= 0.088t (LVMI)# \(<, mQ‘
p,= 0.038 (RWT)* ) 2
r,=0.202t (LVMI) O 1% 30
r,=0.078* (RWT) ) Q}%
p,= -0.009 (LVMI) \?i S
p,= -0.005 (RWT) @O O 2 L
N0 T
S5 (\0
Baseline 0.2361 (LVMI) Follow-up LVMI ;ﬁ’% ‘:O\O 10
r,=0. .
i (R2=0.232 for L¥MI) oN
LVMI / RWT =0.1717 (RWT
3 (RWT) (R2=0.080fob‘RV{ 153 | 12 27 | 7 —47 . 106 _| 10_
Qs}{c’} @‘ 0 843 | 24 | s3] 24 | 843 | 24 _|843 | 24 |
Q(& QAQ Baseline T2DM: No Yes No Yes No Yes No Yes
NN

N
Incidence of left ventricular hypertroph QA%—I)Q(% geometric remodeling patterns at follow-up by baseline type 2 diabetes (T2DM) in
participants (n=867) who did not hav&@‘ at baseline.
A
Q\Q} JAm Heart Assoc. 2023;12:e028219. DOI: 10.1161/JAHA.122.028219



Diagnosi precoce e
trattamento efficace
della patologia

Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

CARDIONEFRO o\ A
METABOLICA te I'Ia M. lacoviello
‘pratica :
R
'6\'{0 .
SRR
Agenda & O
N
Q
\’0 ©
* Diabete e scompenso cardiaco: il nschgpggidmvascolare non percepito
%
\/O Q
e Diabete e disfunzione sisto- dla%@(i'g& il background fisiopatologico
v
N 9 *\Q
* Il ruolo di obesita e CKD @
@V @\O
&b
* Diabete e scomp%@.qehardlaco una relazione biunivoca
KQ)Q &\06

La dlagnosﬂmﬁré?:oce di scompenso cardiaco

o\”’Q



T T, O
g \'
A Oq
Cardiorenal RAAS Activation
Connectors $

Oxidative Stress

!

Inflammation

SNS Activation NG o

\fb
« Genetic predisposition N q{lormal kidney
* Environmental risk factors QQ . 9 function

7 6
O _____ Chronic hypoperfusion,
N\ Apopt03|s

N
* Inflammation OAQ/ Q

* Arterial calcmcatlQ'p

\® I kidney damage
* Endothelial calci at@?

Chronic Heart Failure Kidney Disease

* Low cardiac output
Initiation of

Sclerosis - Fibrosis

N\
NS

=
»
>
\ * Chr ?y erfusion
* Ingfelsedenous pressure
Jlpcre

\ 4

Progression

venous resistance to CKD

) e
@Q QAnemia, Metabolic Abnormalities, Volume Overload
0 Je€
)
N
O%



Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO 1.\ ’

Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

METABOLICA te r|a M. lacoviello
pra iICa
o . . . .
Incidences of HF are higher in those with CKD than those W|thout.,?§\ HF is associated with rapid
c,@ ,\q}\ decline in eGFR?2
HFrEF HFpEF SN
6 6 D" 2 25 -
,&\ >
— CKD HFrEF — CKD HFpEF 20 & o 22,0

8 3 P @ x
c No CKD HFrEF c No CKD HFpEF A ) 20 -
o [ e O o
S — 4 - S -g- ’\?
g ) g © % 15 -
o L o ° £
= L 2 ]
5% ,] ® £ 10- 8,6
=2 3 —
S = >
=) S Qv 5
& (&) o

0 - T T T T T 1 0

’ i 'f'ime ?yearss) ©or & o Time (years) HF No HF
2 e
’b‘ 4‘0 . . . .
CKD is assoo@atgﬁ‘wnh incident HE HF is associated with the risk
\4 0% of kidney function decline
X

Nayor M et al. Eur J Heart Fail. 20 @?9 :615-623;
George LK et al. Circ Heart Fail. 2017;10:e003825.



Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO 1.\ ’

Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

METABOLICA te ' ria M. lacoviello
wpratica
N
] ° ° @ N [ [
Malattia renale cronica, diabete e malg&@,\‘ﬁardlovascolarl
2
. N .
@ without DM alone @ CK® gione @ with
40- DM and NN DM and CKD
CKD &

4
@ DH0-
@
3
= 40 -
==
2
© 304 26.6
o
S 20-
.=
= 12.8
& 104

0 -

CVA/TIA PVD Death
AMI, acute myocardial infarction; CKD, c ic kidney disease; CV, cardiovascular; CVASTIA, cerebrovascular attackfiransient ischaemic altack; DM, diabetes mellitus; HF, heart failure;

PVYD, peripheral vascular disease O
Adapted from: Foley RN et al. J Am @\Iephrol 2005;16:489



particles Platelets V) .
T Chimir atcn D) S
lumen AT Monocyte activation, -

o o, © o migration through Fibrous  Thrombus ~ @a l,{@: ble
EC layer S aagie EC tight junction m | flammation cap : QMaque
| T 1 T sist e T I I I 1 [ I SETRE g | T N

Endothelial

ER stress —O
—

>/ Inflammasome
complex formation

dysfunction

f

Sindrome

Complicanze macrovascolari :
coronarica

Alterazioni miocardio

Alterazioni strutturali miocardio
(ipertrofia/rimodellamento) d
* Disfunzione endoteliale / microcircolo Q\ X

. . . e . Disfunzione miocardica
* Metabolismo energetico miocardiociti - mltocondrl O

sistolica e/o diastolica
Attivazione neuro-ormonale

>

VO N\®
Alterazioni rer.xii

Iperfiltrazione
*  Fibrosi

Circulation, 2016;133@59—2502; Am J Med, 2009:122(6 Suppl):S37-S50; Appl. Sci. 2021, 11(10), 4397

Obesita

Scompenso
cardiaco

Malattia renale

cronica




Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO 1.\ ’

Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

METABOLICA te ria M. lacoviello
pratlca
Metabolically He-.z-:lthv_.,rr 'S, "gﬁd Incident ®
Cardlovascular DlseQ@ ﬁts Among
Weight Metabolic o . .
oronary heart disease
class abnormalities ry Cerebr:\géc@r disease Heart failure
3 | —o— 70/((;3 @(‘}—0—
! 49% ¥ e
Obesity ° I I i o &
No 1 i P s
Comorbities( () :
| O
i ol
CoJ | O ;
: i _‘@§°0° °
Normal weight ’ | @VQ &é\o o
1 6(0 \\6
(o) Q> @\Q’
£
\ A | | | | | | | 1 1 1 1 1 1
1. 022242628 1.0 1.2 1.4 1.6 1.8 10 15 20 25 30 35 4.0
SR (95% Cl) Adjusted HR (95% ClI) Adjusted HR (95% CI)

> @
The three metabolic abnormalities (diabetes, @}?ertensmn and hyperlipidaemia) were summed to create ametabolic abnormalities score (0, 1, 2, and 3). TAnalyses adjusted for age, sex,
smoking status, and social deprivation. Th erence category is normal weight, no metabolic abnormalities. Cl, confidence interval; CHD, coronary heart disease; CVD, cardiovascular
disease; HR, hazard ratio; PVD, periph {Qascular disease
Caleyachetty R et al. ] Am Coll Cardiol 2017;70:1429-37.
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Pandey A et al. ] Am Coll Cardiol 2017;69:1129-42.
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Asti-inflammatory Pro-inflammatory
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- e - &
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o l \({/\}’ Q@(} Ll 1 Epicardial fat
A ioin Al ot C)A\Qﬂ\ (compression,
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O Activation O\é’)-}({b - inflammation)
\ . .
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i O Renal Fibrosis | 't T
Obesity — + BNP{;—@@ —= i i Clinical HFpEF  RORFIT AT
O O
4
AQ

T Traditional CV Risk Factor Burden

O
Pandey, A. et al. J n\erou Cardiol HF. 2018;6(12):975-82.

Q

Experimental & Molecular Medicine (2023) 55:313-324
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Obesita ed HFpEF: il ruolo del grasso epicardico

Pathophysiological transformation:
e.g. chronic positive energy
balance, adipose tissue hypoxia

-

‘ LV Hypertrophy ++
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Time

LoTs]

£ LV Diastolic dysfunction ++
o Filling pressures M
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T @ O&
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)
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Increased risk factors for systemic inflammation: e.g. metabolic sy@%{ne&\&ferlipidemia, insulin resistanc
<

QO /S
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O
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I>
I

R
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¥
P
| matory
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(8\ | T Catechol
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& O
@0 &&T_ © S MMP14 s Q%
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lacobellis G. Nature Reviews Cardiology 2022;19;593-606
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o obey N
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sleep apnoea, . function | T 8 | ; Activated
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European HearQ\ournaI (2016) 37, 1565-1572 J Am Heart Assoc. 2024;13:e032277
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Modificata da Cahn et al
Curr Heart Fail Rep 2016;17:117-27
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58,056 non-diabetic adults aged >30 years with no evidence C‘)@ X
i O~ . &
of diabetes. DM status \’b% @\6 Events/Patient Adjusted HR (95% Cl)
AN
Heart failure was independently associated with an increase \@(b @@;
in diabetes incidence of 48% (95% Cl 27-73%) 60 Q
Ne@liab 44,460/75,142 . Reference
o
b 12—_} be
' Heart failure o @
= 13.61,000 person-ysars — -~ . Q
- (95% CI 11.6-15.9) v >
% . 9 e Prevalent diabetes 13,134/21,216 . 1.19 (1.16-1.21)
= o 4 . e
& @ 6 -
g8 -7 S,
re- = @\ .
E = N T New-onset diabetes 3,848/8,164 o 1.47 (1.42-1.52)
27 5] - N2
E ] 7 T
] 1 T ____.f_d-- Eza‘l {:-D rsopearns
U i_ B iy {95% &@3‘
I:I] '; 2 :Iﬁ Q&v &}\) r T T T T 1
Follow-up time iwi'% Q) )80 1.00 1.25 1.75
< Adjusted HR
O%

N
Nichols GA. Diabetolo@‘?(ZOll) 54:523-526 Zareini et al. Cardiovasc Diabetol (2019) 18:79
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X
Circulation. 2023;1@@1 606—-1635.
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STAGE 4: clinical CVD in
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o
Fattori di rischio metabolici @6\)(0(}\
- Ipertensione arteriosa @0 S
. O @
- Diabete Q)Q
* GFR >60 with ACBS(% * GFR<30
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ECG

Profilo cardlovascolalzg

Q\Q,Q :

- Ecocardiogramma (se PN elevati o anomalie ECG)
- Peptidi natriuretici (sintomi HF)
- Eco-Doppler TSA/Arti inferiori
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Table 7 Cardiovascular risk categories in type 2
diabetes

Predictors: age betes, SBP, total and HDL cholesterol

% olgm
@6(:3!1 d to predict CVD risk in:
% h and very high risk regions of Europe

O® (06 v
>

Very high CV Patients with T2DM with:
risk * Clinically established ASCVD or
* Severe TOD or

* 10-year CVD risk >20% using SCORE2-Diabetes 2

Ad, n of SCORE2 for individuals with type-2 diabetes:
predictors: age at diabetes diagnosis, HbA1c and eGFR
A\ : — SCORE2-Diabetes ?

# SCORE2-Diabetes @
f@ 10-year CVD risk models

Estimates 10-year risk of CVD events in individuals with type-2 diabetes

Discriminates risk in individuals with type-2 diabetes using conventional
CVD risk factors and those specifically related to diabetes

C) @ Data used: 229,460 individuals with type-2 diabetes from
. : . i i electronic health records, diabetes registry, cohort studies « Calibrated to predict CVD risk in:
Patients with T2DM not fulfilling the very high-risk \v - i ighared very Highiridhipkaioris of Burps
criteria and a: ‘&O O&\ Validation of SCORE2-Diabetes: e Aligned with SCORE2 risk predictions for individuals without diabetes
. d External validation in 217,036 individuals with type-2
- 10-)"E3I" CVD risk 10 to <20% usi ng %%\ Qe diabetes from Sweden, Spain, Malta and Croatia e Separate risk scores for men and women with type-2 diabetes
SCORE2-Diabetes $?~ @\0
Moderate CV Patients with T2DM not fulfilllng the verB@g -r&i& Example: 60 year old non-smoking individual with diabetes, SBP = 140 mm Hg, total cholesterol = 5.5 mmol/L and HDL = 1.3 mmol/L
risk criteria and = 52 @\
« 10-year CVD risk 5 to <10% usd& © — v — —
Man Woman Man Woman Woman Man Woman
SCORE2-Diabetes @ K\O [ Man _Jl Woran iy ;D a» CED
- i ‘ v + ‘ + v v
Low CYV risk Patients with T2DM not f,@“ @]E very high-risk E}' Newly diagnosed diabetes (i.e. at age 60), HbA1c 5 o ; ; & &
\ % g o~ of 50 mmol/mol, eGFR of 90 ml/min/1.73m? ikl s 5 m 2035 206x
criteria and a: O% Y
5 Q i i L Diabetes diagnosed age 50, HbA1c of 70 12.9% 9.8% 179% 17 21 31.2% 34.0%
+ 10-year CVD rt@ 5% using SCORE2-Diabetes © mmolimol, eGFR of 60 mi/min/1.73m2 : 7% 204%
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Zeeland Province of Holand
605 patients with T2DM
(24 known HF)

27.7% with unknown HF

Boonman-de Winter et al.
Diabetologia (2012) 55:2154-2162

NaN

Characteristic All patients Newly detec*@\\hjeart No heart failure p value
(n=581) failure (ﬂ (n=420)
Mean (SD) age (years)® 71.6 (7.4) 74. §97) 70.5 (6.9) <0.001
Male 310 (53.4) 233 (55.5) 0.098
Median (IQR) duration of diabetes® 5.5 (3.0, 15.2) 10 2) 5.1 (3.0, 10.1) 0.292
Mean (SD) HbA, . (%) 6.7 (0.7) *\(b 64@ 7) 6.7 (0.7) 0.519
Mean (SD) HbA, . (mmol/mol) 49.5 (8.0) 9 (8.2) 49.4 (7.4) 0.519
Current smoker 80 (13.8) (&\(0 24 (14.9) 56 (13.3) 0.622
Mean (SD) BMI (kg/m?) 28.1 (5. 1%0 8\\' 29.7 (6.0) 27.6 (4.5) <0.001
BMI >30 kg/m’ 163 (\ny) 63 (39.1) 100 (23.8) <0.001
Comorbidities®
Ischaemic heart disease® (]A%K) S50(31.1) 58 (13.8) <0.001
Atrial fibrillation @Qz (q’,\}) 20 (12.4) 22 (5.2) 0.003
Stroke/TTA @0 ?9.5) 23 (14.3) 32 (7.6) 0.014
Peripheral arterial disease O D39 (6.7) 21 (13.0) 18 (4.3) <0.001
Hypertension Q>>/ KQQ 381 (65.6) 119 (73.9) 262 (62.4) 0.009
Asthma/COPD A\ \Q 71 (12.2) 28 (17.4) 43 (10.2) 0.018
Renal dysfunction C)O \@9 26 (4.5) 11 (6.8) 15 (3.6) 0.089
Thyroid disease \?‘ .\0’0 43 (7.4) 15 (9.3) 28 (6.7) 0.275
Medication O &\Q
Loop diuretics %\ @O 36 (6.2) 22 (13.7) 14 (3.3) <0.001
Thiazide diuretics v% (\ 167 (28.7) 51 (31.7) 116 (27.6) 0.333
Additional tests A\ @Qo
Abnormal Ec(,"b N 342 (58.9) 128 (79.5) 214 (51.0) <0.001
NT-proBNP x{& pr@\n (125 pg/ml) 183 (31.5) 87 (54.0) 96 (22.9) <0.001
Median (1 N@proBNP 9.0 (5,18) 16.0 (9, 41) 8 (5, 14) <0.001
Echocar? @?b variables
D{t EF 60.2 (8.2) 56.9 (9.4) 61.4 (7.4) <0.001
438 (75.4) 107 (66.5) 331 (78.8) 0.002
Q‘_VEF 45-55% 117 (20.1) 34 (21.1) 83 (19.8) 0.430
. Q}Q LVEF <45% 26 (4.5) 20 (12.4) 6 (1.4) <0.001

Q




ESC DIAGNOSTIC ALGORITHM FOR HF

Suspected HF

* Risk factors * Symptoms and/or signs * Atnormal ECG

N
stedhgly suspected
T@@NP/BNP unavailable
N
HF confirmed
Denne +iF phenotype based on LVEF
v
. oY o° !
HF unlikely V=487 41- 49% 250%
Consider other diagnoses fb® (HFrEF) (HFmrEF) (HFpEF)
S
@@ @\ ! | !
Q"b @46 Determine etiology and begin treatment
KQ \\0

BNP = B-type natriuretic peptide; ECG = eIg@ ar %fam ECHO = echocardiography; ESC = European Society of Cardiology; HF = heart failure; HFmrEF = heart failure with mildly reduced ejection fraction;
HFpEF = heart failure with preserved ejqus fraction; HFrEF = heart failure with reduced ejection fraction; LVEF = left ventricular ejection fraction; NT-proBNP = N-terminal pro-B-type natriuretic peptide.

McDonagh TA et al. Eur Heart\@9021 42:3599-3726.
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&

EPICA study [7] Diagnosi differenziale O
xO
%)
Sensibilita Specificita PPP PPN ~fb\’

Dispnea da sforzo 79 84 19 99 Broncopneumopa&@» c@a ostruttiva, Asma, altre patologie polmonari,

pleutiche e sk@a ia toracica, Anemia, Obesita, Decondizionamento

muscolare ﬂ\
Dispnea a riposo 11 99 48 96 Smdrom%\ (K\’b istress  respiratorio, patologie infiammatorie/infettive

bron@{aol ari

>
Ortopnea 25 99 64 97 {g&nca@neumopatie, Asma, Edema polmonare da tossici, Obesita
Dispnea parossistica notturna 29 98 40 8) &&Foncopneumopatle apnee notturne
c?’ &
Tosse 46 85 12 ;9076 Broncopneumopatie croniche, Anemia, uso di ACE-inibitore
v @Q
Tachicardia (>110) 23 94 Q@/\Q 96 Aritmie, Tachicardia sinusale inappropriata, Anemia, Febbre, Ipovolemia,
C)O \Q% Tireotossicosi, Feocromocitoma, Farmaci
>
11l tono 3 6§?~ 6)\0 58 96 Stati di alta gittata (anemia, gravidanza, shunt artero-venosi, tireotossicosi) o
\ sovraccarico di volume (valvulopatie, insufficienza renale)
N o)
Rumori umidi polmonari 37 %% O@g) 36 97 Polmoniti, sindrome da distress respiratorio
N
Turgore giugulari 8@ (04 99 47 97 Se bilaterale: valvulopatia tricuspidalica, sindrome vena cava superiore. Se
,5\,(0 KQ\ monolaterale, patologie compressive o ostruttive (es tumori, trombosi ecc.)
Edemi declivi Q’& 64%6 89 18 98 Insufficienza venosa, insufficienza renale acuta, sindrome nefrosica
NS
Reflusso epato- glugularebQ 0&& 26 99 48 97 Valvulopatia tricuspidalica, Ipertensione polmonare
\3
17 97 20 96 Epatopatie

Epatomegalia %
er

Q‘\
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Screening for
Heart Stress

in Asymptomatic patients with T2D
(or other risk factors for CVD)

'
NT-pr%@l
oV &

- — S -
ule-out r%one Age-adjusted
< 50pg/mL ?g) o) Rule-in

N \(\ <50y: = 75pg/mL

O&\Q 50-74y: = 150pg/mL

=75y: 2 300pg/mL

No

Repeat NT-proBNP in 6

Heart Stress

t Likely

months

Bayes-Genis et al. European Journal of Heart Failure (2023) 25, 1891-1898

|

Heart Stress
Likely

Arrange Echocardiography

Assessment by Heart Failure
team if cardiac dysfunction

present
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Natriuretic peptides and earlgﬁ@@diagnosis
P &

Patients with de novo

suspected HF in structured
outpatient care with:

Hospitalization for HE) » All-cause death

e S
Cumulative incidence of HHF (%) \>, Qg(b Cumulative incidence of all-cause death (%)
\

-
. New HF signs @ 307 207 i
, ?  or . . Baseline NT-
7 154 proBNP (ng/L)
symptoms N = 5942 20- === >2000
54% 15 104 === 1000-2000
9 — female 600-1000
10- 5 === 400—-600
g . — ;00—:03
I 30| NT-proBNP | Mean age et oA C — — ---coarf:rjs
> 300 ng/ L _J 77 years Q)Q(b g@A 2 Folléw-up t’isme (mgnths)10 12 0 2 Folﬁnw-up%me (rr81c:mths;0 12
Q& E&pected de novo HF: 12.5 events/100 PY Suspected de novo HF: 11.7 events/100 PY
.;\\A(b QQ Matched controls: 2.2 events/100 PY Matched controls: 6.5 events/100 PY
>
O

N
O\(b European Heart Journal (2025) 46, 1493-1503
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BNP

1.04 1 Gy é\e\\
NT-proBNP, 300 pgimi
BNP, 50 pa'mi 09
8NP, 80 pg/m By L Nede
0.8 BINP, 100 po/ml ; : ‘?;:Phﬂ"luu pohrré
ENP, 125 pg/mi £ 07 ‘Q Biill’ilglu-;p:r?:"
BNFP, 150 pg'ml g & )
g; 0.6 0
=
2 £
é 0.44 C QJE . Area under the curve=0.94
AR Ssies s N @@ p<0.0001
0.2+ v K 02
Rl
% 01
0.0 T T T T ‘Ol ( ’) 1]
0.0 0.2 0.4 0.6 0.8 1.0(& 4 : " ' !
1-Specificity \?“ N 0 02 04 06 03 1
QE . Q\ 1 - Specificity (false positives)
Positive &\
PrEDICTIVE CTVE O Posithve Negal e
BNP SENSITMITY  SPECIFICITY VALUE ALUE@ Accuracy Cut Poinl | Sensitivity | Specificity | Predictive Value | Predictive Value | Accuracy
pa'mi (85 percent CDﬂfd% nea “Q 300 pginl 99% B8% 87% 8% Ta%
50 97 (96-98)  62(59-66) 71 9?: 79 450 pgimi 88% TE% G8% 98% B3%
80 93(91-95)  74(70-77) 9 a4) 83 500 pgt Py % 3% P TO%
100 90 (88-92)  76(73-79) an 87 31} 83
125 87 (85-90) 79 (76— sz 78-5q)\ s7e84 89) a3 900 pgini 0% 85% Je% % 8T%
150 85 (82-88) B3 (80— as tsbgsl 85 (83-88) 84 1000 pgimi 87% 85% 8% N% 8T%
\"0
N q &V BNP = 100 pg/mL \ annuzzi JL Am J Cardiol 2005;95:948
. or BNP = 35 pgimL | 4T & NTproBNP 2300 pgimls
< 7 > LA ¢ MR-proANP =120 pg/mL e s .
1 Q2 QR . s  Alta predittivita negativa
% or if HF strongly suspected 3> .
¥ o if NT-proBNP/BNP u lable l * Bassa SpECIfICIta
. ® 4
Echocardiography Q\ Acute heart failure confirmed
L d
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Peptidi natriuretici

Paziente L <125 pg/mL _
. %) é\ Improbabile
Modif. da Bayes-Genis et al. ambulatoriale A o2
Eur J Heart Fai;2023:25;1891-1898 (sospetto scompe@b& 2 Grey zone Scompenso
Correzione cardiaco per 5"@%0 50-74 y: 125-250 pg/mL |, Cardiaco
Kesame oblet@\fb g 75 v: 125-500 pg/mL Molto
> : - m .
@R (ml/min/1.73m?): QJ;V Q y Pe Improbabile
* <30= “the cut-point by 35%; 4 o
* 45-60 = T the cut-point by 25%; ] ’?@?E&rOBN P— e ™
N Rule-in in base eta
BMI (Kg/m?): @O O&\Q Scompenso
; o >N @ <50 vy: >250 pg/mL ) P
* 30-35= | the cut-point by 25%; 7. O{\ > cardiaco
e 35-40 =  the cut-point by 30%; @?‘ @{o\ 50-74 y: >250 pg/mL probabile
e >40 = | the cut-point by 40%; &b N\
6@. 2 & \_ >75y:2500 pg/mL
Fibrillazione atriale: \ @
* <90 bpm = “the cut- pomt@Q
by 59 Q Rule-in Scompenso
>90 bpm = M the cu &omt Alto rischio cardiaco molto
100%; .
K Y / >2000 pg/mL probablle

AN
A4

Il circolo vizioso della disfunzione ventricolare
nel diabete mellito

M. lacoviello

-

Cardiaco
Molto

N O
©%\Ru|e-out




=g hooi prescasis | Il circolo vizioso della disfunzione ventricolare
trattamento efficace § o

della patologia

nel diabete mellito
CARDIONEFRO o\ &
METABOLICA te ria M. lacoviello
Type of HF HFrEF HFmrEF HFpEF ?
< Symptoms * Signs® Symptoms * Signs® Symptoms * Signs ’\Q\' \
& 2 LVEF <40% LVEF 41— 49%° LVEF >50% e ©\
E - - Objective evidence of cardiac struct mQ@ndf@ uncticnal

abnormalities consistent with ﬂﬁe,@seré%f LV diastolic
dysfunction/raised LV filling pr@%rg\ﬁcluding raised natriuretic peptides”
.2

& ESC 2021

Eco adulti TIS0.6 Mi1.4
85-1

43Hz § ~ M3
19¢cm 5

-~
.

2 s )

C .

Massa ventricolare sinistra aumentata;
Q() * Alterate velocita diastoliche (rapporto E/A, €’, rapporto E/e’);

o * Aumentato volume atriale;

* Aumentate pressioni destre






Diagnosi precoce e
trattamento efficace
della patologia

CARDIONEFRO MA\ I
METABOLICA te ' ria

Eco adulti
S$5-1
51Hz

15

 LVMI: 129%8/m2

AN e 74 bpm

Eco adulti T T 77 TIsoe Mit4

S§5-1
43Hz $ & m3
19cm &

Jéo" LAV . I
“"36 ml/m2 | '

;LA A4Cs
Lunghezza atriale 6.08 cm
Area atriale 22.0 cm?

Volume atriale 65.5ml -
iy i N Y Y Ve
/ / — 720pm

Il circolo vizioso della disfunzione ventricolare
nel diabete mellito

M. lacoviello

Parametro
@ Q}

* Spessore del setto mtergé\ﬁt@*colare (mm):

* Diametro teIedlastglbc «@mm)

* Spessore dell%j&aregg posteriore (mm):

v
o &\Q

. %@g@e parietale relativo*:

RWT: 2 x spessore parete posteriore/diametro telediastolico

. Mass@e@mcolare sinistra calcolata (g/m2)*:

Range normalita

M F
6-10 6-9
42-58 38-52
6-10 6-9
<115 (102) <95 (88)
<0.42 <0.42
>34 >34

*LV mass = 0.8x (1.04x [(spessore setto interventricolare + diametro telediastolico + spessore parete posteriore)3- diametro telediastolico3] + 0.6 grammi;
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Il circolo vizioso della disfunzione ventricolare

nel diabete mellito

o
Eco adulti TIS1.3 MI0.7 Eco adulti I\ ML/ Eco adulti TIS0.5 MI0.1

8541
M3 M: MA

’ . 2 o =N L 5 . 19
. © Iaterale/./ N e ﬂ . € settale: e 5, Grad|ent(>=,\;ag|\cusisﬂdaIr.x,r |'
= 6.9 cm/fsec ¢ 4 9 cm/sec ‘

+Vel piccoEMV
Vel 61.3 cm/s
PG 2 mmHg

Tempo decel 339 ms
Pendenza 181 cm/s?
PHT 99 ms

61 Cm/sec {f =:Ve|piccoAMV

, — ""'W"_"w(’ Vel 106 cmis
" w PG 5 mmHg
ooy, MVA (PHT) 2.22 e
06

|

MV E/A svs Dmm

115m

--8.0

--16.0 --16.0
100mmvs ©* 71bpm g A et bt et 10bmriss ' * 71bpm

A
Table 4 LV relaxamgr)w {fmng pressures and 2D and Doppler
findings acco@g gzs \ diastolic function

% ) (\Normal Grade | Grade |l Grade Il
. LV rel gg‘l Normal Impaired Impaired Impaired
M Isure Doppler eg% \(;m0 Normal Low or normal Elevated Elevated
,g%ﬁribkm ratio =0.8 =0.8 >0.8 to <2 >2
KQQ A\q&age E/e’ ratio <10 <10 10-14 >14
AerQQKPeak TR velocity <2.8 <2.8 =248 >2.8
é\\} (m/sec)
@QO LA volume index Normal Normal or Increased Increased

increased
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P ratica
H2PEF score

Clinical variable Values

v Heavy Body mass index >30 %@n'&z

2 Hypertensive 22 antnhypertensr(eefne\d?.cmes 1

F Atrial Fibrillation Paroxysmil‘sg)peé’&ent 3

P Pulmonary Dop xch@sgdlogram estimated pulmonary artery 1
hypertension sy@ sure >35 mmHg

E  Elder OAg $$80 years 1

® 8\
F Filling pres%f@ OQ)oppIer echocardiographic E/e’>9 1
@ AQ\' S
um
@6 @ H,FPEF score (0-9)
> X7
» QQ I T T T T T T T T 1
Total 506 0 1 2 3 4 5 6 7 8 9
gé@y of HFpEF 02 03 04 05 06 0.7 08 09 095
c
O

E/e’, the ratio@\%tral peak velocity of early filling (E) to early diastolic mitral annular velocity (e’). Reddy YNV et al. Circulation 2018;138:861
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Among 4,892 community-dwelling older adults participating in the A&k&%ﬁ’dy, 76.6% had no dyspnea, 10.3% had been

diagnosed with HFpEF, and 13.1% had moderate or greater dyspne@, giz’no diagnosis of HFpEF.

@6 é\
..stlmated

H,F=EF Undiagnosed

Dyspnea, Scord HFpEF,
n Yrotavility ]

Among patients with

HF Hospitalization or CV Death

: unexplained dyspnea,
Diagnosed HFpEF { | & 1.00 N/A 35% had high-risk on the basis

S [ HyFPEF 26 - : & 0.95 65 of H2FPEF scores.
=) i
(1] 1
£ o | HFPEF25{ | F—e—i 0.85 193 | 410/641
am ' 0
g 2| HFPEF3-44 | 1—e— ,06(‘}\@ 264 0.65 i P
D wn i X\ (74)

&L HFPEF1-2] o L2 @ 150 030 45 _

symptomatic i 6 Q& &\
(Reference) 5 | ?\)‘\*0 Qé .
0 2 o4 6 8
Q@RR (95% CI)

J Am Coll Cardiol 2023;81:1810-1834
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o e '(b\
Conclusioni £
Ry &
* Nel paziente con diabete mellito molteplici mECCé\nlé(ﬁ’ll fisiopatologici sono responsabili di
o 4"’
una disfunzione sistolica e diastolica ventrlco&ﬁgeo‘capace di provocare l'insorgenza di
\/O P
scompenso cardiaco <& L
O Q}?J

v
* Tali condizioni sono accentuate d Ep}esenza di malattia renale cronica ed obesita.

Quest’ultima si associa freqt@@?nente alla insorgenza di uno scompenso cardiaco a

<4
frazione d’eiezione pres%m/q@éb
\QQ&\OQ
* Una accurata valu@@zl@ﬁe della funzione cardiaca nei pazienti diabetici e essenziale per una

diagnosi pre(“@@% ed un trattamento tempestivo
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